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Soil Investigation work in Batu-batu Village, Muara 
Badak District, was carried out to evaluate the 
condition of soil density and characteristics in the field 
through a series of tests, such as the Sondir Test (Dutch 
Cone Penetrometer Test), DCP Test (Dynamic Cone 
Penetrometer), Sandcone Test, Proctor Standard, and 
CBR Quarry. This investigation aims to obtain real-
time data that will be used as the basis for designing 
foundations and other geotechnic-related 
infrastructure. Soil testing directly in the field provides 
critical information regarding the carrying capacity of 
the soil, which is crucial to prevent structural failures 
in construction projects, such as building subsidence or 
collapse. Literature studies reveal that soil 
investigation is an important step before starting a 
construction project, as described in research by 
Bowles (1996) and Das (2008), which highlights the 
importance of in-situ testing to obtain more accurate 
data than laboratory testing. However, previous 
studies have generally focused on other locations, and 
specific research on soil characteristics in Batu Batu 
Village has not been conducted in detail. Therefore, 
this study is important to provide accurate and specific 
data for foundation design at the site 
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INTRODUCTION 
Soil Investigation, Sondir Test (Dutch Cone Penetrometer Test), DCP Test 

(Dynamic Cone Penetrometer), Sandcone Test, Proctor Standard & CBR Quarry 
work located in Batu-batu Village, Muara Badak District, is carried out to provide 
information on soil density conditions, in the field. 
To see the condition of the soil in the field, a direct soil investigation was carried 
out in the field (Field Soil Investigation). The data obtained from the test results 
will be used as the basis for foundation construction work or construction related 
to Geotechnics. 

This test is carried out to obtain real-time data on soil conditions at the 
project site, which will be used as the basis for designing foundations and other 
infrastructure. Without a proper understanding of the carrying capacity of the 
soil, construction projects are at risk of structural failure, such as subsidence or 
collapse. 

However, a common gap is the lack of specific data for a particular 
location. Each site has different soil characteristics, and previous research has 
generally focused on other areas. For Batu-batu Village, Muara Badak District, 
there has been no detailed research on soil characteristics, so this research is very 
relevant and important 
 
LITERATURE REVIEW 

Many previous studies have discussed the importance of soil investigation 
before starting a construction project. For example, research by Bowles (1996) 
explains that soil carrying capacity and soil density are critical factors in 
determining effective foundation design. A study by Das (2008) also emphasized 
that in-situ testing such as Sondir, DCP, and Proctor Standard provides more 
accurate data than pure laboratory testing. 
 
METHODOLOGY 
 Soil Testing is located in Batu-batu Village, Muara Badak District, Kutai 
Kartanegara Regency with coordinates 0.311986, 117.317500. This area is 
characterized by oil palm plantations and coal mining with concrete roads that 
facilitate transportation. Batu Village - Batu itself is an area that continues to 
grow,. Infrastructure development, such as Road construction and improvement 
requires in-depth study because of the varied soil conditions, ranging from sandy 
soils to clay soils, which affect the selection of foundation types. In addition, the 
region is affected by tropical weather with high rainfall, which can affect soil 
stability, especially during the rainy season. Therefore, soil testing at this location 
is very important to determine the safe and efficient carrying capacity of soil for 
infrastructure development,. Here are the locations of the test points: 
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Gambar 1. Lokasi Pengujian 

 

 
Gambar. 2.  Lokasi Titik Pengujian 

 
1. Research Methods 
  Soil testing work is carried out to determine the condition of the soil 
carrying capacity at the project site, as a basis for supporting development 
facilities and infrastructure, where real soil data will be obtained in the field at 
this time Static penetration testing, This test is to obtain parameters - parameters 
of the value of Conus Resistance, shear resistance / Local Resistance, total shear 
/ total resistance, cumulative total shear / Accumulative total resistance (JHL) & 
shear appeal number /  Friction ratio is carried out at each soil depth to the 
specified soil depth, (SNI 2827- 2008/ASTM D3441). 
2. Test sander (Dutch no penetrometer test) 
  This test is to obtain the parameters of Conus Resistance, Shear 
Resistance,  Total  Friction, Total Friction,  Accumulative Total Resistance (JHL) 
& Friction ratio which is carried out at each soil depth up to the specified soil 
depth, (SNI 2827- 2008/ASTM D3441). 
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Pile Foundation Support with Schmertmann Method 
 The Schmertmann method is one of the commonly used methods to 
calculate the bearing capacity of piles based on sondir test data. In this method, 
the bearing capacity of the drill pile is calculated as a combination of the bearing 
capacity of the pile end (Qp) and the bearing capacity due to the adhesion or 
friction of the pile with the soil (Qs). The formula used is: 

Qu= Qp+Qs 
Where: 
Qu = Ultimate bearing capacity of the pile (kg or ton) 
Qp = End bearing capacity is calculated from the results of the cone 
resistance test. 
Qs  = Bearing capacity due to the resistance of adhesion or soil friction along 
the surface of the pile (skin friction) 
 For the allowable carrying capacity (Qi), the safety factor is used to 
calculate the safe carrying capacity, namely: 

Qi= Qp / Fk1+ Qs / Fk2 
Where: 
Fk1  = Safety factor for pile ends (used 3) 
Fk2 = Safety factor for adhesion resistance (used 5) 
Shallow Foundation Support Capacity 
 Shallow foundation bearing capacity According to Sanglerat (1972) 
developed a simple approach to calculate the allowable bearing capacity of 
shallow foundations based on the cone resistance value of the sondir test. This 
method makes it easy to determine a shallow foundation without considering the 
adhesive resistance (Qs). The formula is: 

Qi=CR / 10 
Where: 
Qi  = Allowable shallow foundation bearing capacity (kg/cm² or  
ton/m²) 
CR  = Cone resistance value from sondir test (kg/cm²) 
 The Sanglerat method only takes into account the resistance of the cone 
tip, so it is suitable for Shallow foundations work in less deep layers of soil. 
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RESULTS AND DISCUSSION 
According to Prof. Ir. Indrasurya B. Mochtar, MSc, PHd (2006) correlates 

the Sondir Test (CPT) score for the consistency of silt and clay dominant soils as 
follows: 

Table 1. Classification of Soil Types Based on Conus Value (Kg/Cm²) 
 

 

 

 

 

 

 

 
 
This Conus Value is Obtained from the Sondir Test (Cone Penetration Test / 
CPT), Which is Used To Assess  the Hardness or Consistency of the Soil. 
According to Schmertmann (1978) Correlates the Sondir Test (CPT) Score For The 
Consistency Of Sandy Soil 
 

Table 2.  Is a Classification of Soil Consistency Based on the Value of CPT 
Qu (Cone Penetration Test – Uncorrected Cone Resistance) 

 
Based on the Meyerhof (1974) Method. CPT is Used to Assess The Density 

or Strength of Sandy Soils and Other Granular Materials 
Field Test Results 

After soil testing was carried out at the location in Batu-batu Village, 
Muara Badak District. then the following results were obtained: 

Table 3. Recapitulation of Sondir Test Results 

No Soil Type Conus value (kg/cm2) 

1 Very Soft 0 – 10 

2 Soft 10 – 20 

3 Medium 20 – 40 

4 Kaku (Stiff) 40 – 75 

5 Very Stiff 75 – 150 

6 Keras (Hard) > 150 

No Soil Consistency 
CPT qu (KN/m2) 

(Meyerhof  1974) 
CPT qu (kg/cm2) 

1. Very Loose 0 – 2000 0 - 20 

2. Lepas (Loose) 2000 – 5000 20 – 50 

3. Medium 5000 – 15000 50 – 150 

4. Solid (Dense) 15000 – 25000 150 – 250 

5. Very dense  25000 – 40000 250 – 400 

No. Titik Depth (m) 
Cone Resistance Konus 

(Kg/Cm2) 

Accomulative JHL 

(kg/cm) 
Ket 

1 S.01 1.00 14.83 24.54 Bright 

  5.00 110.75 545.04  

  10.00 252.16 1494.91  

2 S.02 1.00 14.83 24.54 Bright 

  5.00 79.11 343.50  

  10.00 148.33 1219.76  

  15.00 250.18 2236.23  

3 S.03 1.00 14.83 29.79 Bright 

  5.00 98.89 574.83  
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Figure 3. Dutch Cone Penetrometer Test (S.01) 

 

 
Figure 4. Pile Permit Supporting Capacity Graph 

 

  10.00 158.22 1451.10  

  12.00 251.17 1864.69  
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Figure 5. Dutch Cone Penetrometer Test (S.02) 

 

 
Figure 6. Pile Permit Supporting Capacity Graph 
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Figure 7. Dutch Cone Penetrometer Test (S.03) 

 

 
Figure 8. Pile Permit Supporting Capacity Graph 

  
CONCLUSIONS AND RECOMMENDATIONS 

Based on the results of the soil tests carried out, several main findings were 
obtained as follows: The results of the Sondir Test showed that the soil conditions 
at the three test points had a variation in density from very soft to hard, with hard 
soil found at varying depths: 
Sondir 01: from a depth of 7.30 m to >10.00 m. 
Sondir 02: from a depth of 10.30 m to >15.00 m. 
Sondir 03: from a depth of 9.50 m to >12.00 m. 

Foundation Analysis shows that the recommended type of foundation is 
a deep foundation, such as  piles  or bore piles, according to the bearing capacity 
of the soil and the accepted construction load. 
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Foundation Selection: Considering that hard soil is only found at a depth 
of ≥7 m, the use of deep foundations such as  piles or bore piles is more 
recommended to ensure the stability of the building structure. 

Foundation Carrying Capacity: The calculation of the bearing capacity of 
the foundation must be carried out by considering the critical value of the sondir 
results, as well as taking into account the load capacity that will be received by 
the building structure. 

Strengthening the Bottom Soil: If a shallow foundation is required, then 
soil improvements such as compaction or stabilization of the soil with additional 
materials should be considered in order to increase the carrying capacity of the 
soil. 

Selection of Backfill Material: The backfill material used must meet the 
density standards and CBR values according to the provisions, especially for 
areas that require high carrying capacity. 
Soil Condition Monitoring: It  is recommended to conduct further monitoring of 
soil conditions, especially in large construction projects, to ensure that no soil 
subsidence may occur that could affect the stability of the structure. 
 
FURTHER STUDY 
 This research still has limitations so further research is needed on the topic 
of Soil Investigation in Batu – Batu Village: Geotechnical Analysis to increase 
insight for readers and writers. 
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